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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a viscous fluid charging method 
of a fluid 

bearing generating no irregulality in generating of dynamic pressure, 
by 

certainly removing bubble in lubricating oil 25, viscous fluid 
generating the 

dynamic pressure, and certainly charging the lubricating oil in a- 

predetermined 

space . 

SOLUTION: In this charging method, pressure of environment around 

an 

assembly body into which the lubricating oil 25 has been injected is 
reduced to 

previously exhaust air inside the bearing (process shown in Fig. 1 
(B)), and 

then the pressure of the environment around the assembly body is 
returned to a 
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normal value to press and charge the viscous fluid into the 

predetermined space 

(process shown in Fig. 1 (C) ) . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the viscous fluid restoration approach of the liquid 
bearing at the time of manufacturing for example, the object for hard disk drives (HDD) or the motor for 
CD-ROM drives, and this motor. 
[0002] 

[Description of the Prior Art] The motor which has the liquid bearing which a bearing object supports 
for an axis with the dynamic pressure which is conventionally equipped with the viscous fluid (a 
lubricating oil, air, etc.) held in the predetermined space where an axis (a shaft, shaft), the bearing object 
(bearing, a sleeve, fluid bearing) which has the pore (insertion hole) in which an axis is inserted, and an 
axis and a bearing object face each other, and produces in viscous fluid at the time of relative rotation 
with an axis and a bearing object, enabling free rotation is common knowledge. 

[0003] Moreover, the following were conventionally known as an approach of pouring liquefied viscous 
fluid, such as a lubricating oil, into a liquid bearing as viscous fluid which generates dynamic pressure. 
Namely, the method of decompressing the whole equipment and pouring in a lubricating oil, after 
dipping the whole (1) bearing equipment into a lubricating oil (a publication in a U.S. Pat. No. 51 12142 
number official report) How (it is described as "the 2nd conventional technique" below) to apply to the 
peripheral face of a bearing assembly object (2) lubricating oils described as "the 1st conventional 
technique" below, and to pour them in by capillarity, (3) How to apply the lubricating oil to the 
components which constitute a liquid bearing before assembling bearing equipment beforehand (it is 
described as "the 3rd conventional technique" below), (4) They are the approach (it is described as "the 
4th conventional technique" below) of making a lubricating oil pouring in and permeating the bottom of 
an ordinary pressure environment from bearing opening after the assembly of bearing equipment, the 
approach (it is described as "the 5th conventional technique" below) of applying the lubricating oil 
which is viscous fluid with an assembly about the components which constitute (5) bearing several 
times, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] The important point on the motor assembly in the case of 
using a liquid bearing for the motor for HDD or the motor for CD-ROM drives is there being no air 
bubbles and making it a lubricating oil unnecessary for the periphery section of a motor and harmful not 
remain into the lubricating oil of the dynamic pressure generating section. The reason which should be 
carried out so is that there is a possibility of becoming the impure matter, adhering to a disk record 
medium etc., and checking the function of disk-media drive equipment and the engine performance 
when there is a possibility that nonuniformity may arise in generating of dynamic pressure and it may 
not function normally as a liquid bearing when air bubbles remain into a lubricating oil, and a 
lubricating oil unnecessary for the motor periphery section remains. 

[0005] However, the 1st above-mentioned conventional technique was not simple for there to be a 
problem that the lubricating oil adhering to garbages other than the whole bearing device table side 
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needs to be removed, and to remove completely unnecessary lubricating oils other than a bearing gap 
part. For this reason, although the technique of JP,8-270653,A according to claim 3 is devised, a new 
problem [ say / that a process increases and effectiveness worsens ] was produced. 
[0006] Moreover, air bubbles remained in the part with which it is difficult to fill a lubricating oil into 
all the gap parts, and a lubricating oil is not filled, and the conventional technique of the above 2nd had 
the problem that air bubbles were unremovable. There was each problem that the conventional technique 
of the above 3rd furthermore has a possibility of becoming spreading of spreading unevenness or an 
ununiformity, skill was required for an activity, the conventional technique of the above 4th more took 
assembly time amount, and the conventional technique of the above 5th required an excessive man day. 
[0007] Then, the dropping step which carries out specified quantity dropping of the viscous fluid to a 
puncturing section periphery, carrying out a splice to the peripheral face of the axis which this invention 
was made in view of the above-mentioned trouble, and was inserted especially in the puncturing section, 
Next, the exhaust air step which changes into a reduced pressure condition the exterior of the assembly 
which trickled viscous fluid, and exhausts the air in an insertion hole from a puncturing section side, 
Next, by having the restoration step which fills up the viscous fluid of a puncturing section periphery 
with the atmospheric pressure at the time of a reduced pressure condition returning to an ordinary 
pressure condition in an insertion hole Remove certainly the unnecessary and harmful air bubbles in the 
viscous fluid held at a liquid bearing, and it is filled up with viscous fluid certainly [ there is no 
clearance in the space where it should fill up with viscous fluid, and ], and removal of the viscous fluid 
of the amount of surpluses is enabled easily. It aims at offering the viscous fluid restoration approach of 
the liquid bearing which a possibility of there being no possibility that nonuniformity may arise in 
dynamic pressure, and viscous fluid, such as a lubricating oil, serving as impure matter, and polluting a 
disk record medium does not have, either. 
[0008] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, this 
invention offers the viscous fluid restoration approach of the liquid bearing of following (1) and (2), and 
a motor. 

(1) The inner skin section (pore la inner skin) close to the peripheral face of an axis (a shaft, shaft) 2 and 
said axis 2 inserted toward a pars-basilaris-ossis-occipitalis side ( drawing 6 motor base side) from the 
puncturing section (opening of the pore la upper part) so that it may be pivotable, It can set to the 
assembly possessing the fluid bearing (bearing) 1 which has insertion hole (pore) la which forms 
successively in this inner skin section, and counters the peripheral face of said axis 2 with a 
predetermined opening, and which collected and was equipped with the section (space of the pore 1 a 
lower part of the bearing 1 interior). It is the viscous fluid restoration approach of the liquid bearing 
which fills up the inside of said insertion hole with the viscous fluid (lubricating oil) 25 dropped at said 
puncturing section periphery. The dropping step which carries out specified quantity dropping of the 
viscous fluid 25 to said puncturing section periphery, carrying out a splice to the peripheral face of said 
axis 2 inserted in said puncturing section (process of the drawing 1 (A) illustration), Next, the exterior of 
said assembly which trickled viscous fluid 25 is changed into a reduced pressure condition. The exhaust 
air step which exhausts the air in said insertion hole la from said puncturing section side (process of the 
drawing 1 (B) illustration), Next, the viscous fluid restoration approach of the liquid bearing 
characterized by having the restoration step (process of the drawing 1 (C) illustration) which fills up the 
viscous fluid 25 of said puncturing section periphery with the atmospheric pressure at the time of a 
reduced pressure condition returning to an ordinary pressure condition in said insertion hole la. 

(2) The motor 100 which is a motor constituted using said assembly with which it filled up with viscous 
fluid (lubricating oil) 25 by the viscous fluid restoration approach of a liquid bearing according to claim 
1, and is characterized by having the stator (the drawing 6 motor base) 9 which fixed the pars basilaris 
ossis occipitalis (pars basilaris ossis occipitalis of the drawing 6 bearing 1) of said assembly (spindle 
motor for the drawing 6 CD-ROM drives). 

[0009] 

[Embodiment of the Invention] Hereafter, a desirable example is explained using drawing 1 thru/or 
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drawing 6 per gestalt of operation of this invention. The explanatory view of each process in which 
drawing 1 performs viscous fluid restoration in the viscous fluid restoration approach of the liquid 
bearing of this invention, and one example of a motor, The sectional view of the fluid bearing of a 
configuration of having prepared the crevice for drawing 2 supplying a lubricating oil in the motor of 
drawing 1 , The explanatory view of a process from which the sectional view of a fluid bearing where 
drawing 3 has an oil repellent agent spreading field in one example of the motor of this invention, and 
drawing 4 are set to the assembly drawing of the fluid bearing of the motor of drawing 1 , drawing 5 is 
set on the motor of drawing 1 , and an excessive lubricating oil is removed according to a centrifugal 
force, and drawing 6 are the sectional views of the motor of drawing 1 . The same sign is given to the 
same part as what was mentioned above, and the explanation is omitted. 
[0010] First, the structure of the spindle motor 100 for CD-ROM drives which is a motor of this 
example is explained using the sectional view of drawing 6 . 

[001 1] In drawing 6 , the lower limit (pars basilaris ossis occipitalis) of the bearing 1 of a spindle motor 
100 is being fixed to the motor base 9 formed by the iron base printed circuit board. Moreover, bearing 1 
and the shaft 2 inserted in pore la formed in bearing 1 constitute the liquid bearing. 
[0012] The dynamic pressure slot 8 which generates dynamic pressure at the time of rotation is formed 
in bearing 1 inner circumference and/or shaft 2 periphery, and is considering radial bearing which is the 
fluid bearing which supports a shaft 2 to a radial direction as the configuration which bearing 1 supports 
for a shaft 2, enabling free rotation with the dynamic pressure generated in viscous fluid at the time of 
rotation of a shaft 2. In addition, the dynamic pressure slot 8 of the drawing 6 illustration is drawn 
typically superficially. 

[0013] The thrust bearing 5 which is the fluid bearing which supports a shaft 2 in the thrust direction 
processes a spiral-like dynamic pressure slot (un-illustrating) on the correspondence side of respectively 
the upper and lower sides to the thrust section formed in the lower limit of a shaft 2, and constitutes the 
liquid bearing. (The direction of up-and-down is based on the posture of the drawing 6 illustration.) the 
following — the same — 

[0014] In addition, the same effectiveness is acquired whichever a dynamic pressure slot processes a 
field. It fills up with a lubricating oil in the predetermined space between a shaft 2 and bearing 1 , 
dynamic pressure arises inside a lubricating oil by rotation of a shaft 2, and it functions as bearing 
equipment. 

[0015] Since rotation of it will become impossible if the lubricating oil of a liquid bearing flows into the 
bearing exterior by rotation of a shaft 2 or bearing 1 , it constituted the seal section in the upper and 
lower sides of a fluid bearing, and has prevented the outflow. 

[0016] The core 12 which wound the coil 13 around the motor base 9 concentrically to bearing 1 was 
fixed, it had Rota York 17 in Rota 22 held by the liquid bearing free [ rotation ], and the ring-like 
magnet 1 6 has fixed to the lower inner circumference side. 

[0017] Next, the restoration approach into the predetermined space which should be filled up with the 
lubricating oil in the liquid bearing of a spindle motor 1 00 is explained. 

[0018] If the assembly drawing of drawing 4 explains the configuration of a fluid bearing first, two 
dynamic pressure slots 8 will be formed in the pore la inner circumference section, bearing 1 will equip 
shaft 2 lower limit with the thrust section 23 which has an up-and-down field, and the plate 3 will form 
the dynamic pressure slot in thrust-section 23 inferior surface of tongue of a shaft 2, and the field which 
counters. The space which has a bigger path than other parts is formed, it fills up with a lubricating oil 
25, and pore la of the bearing 1 interior which contains a thrust section 23 collects, and has become the 
section. 

[0019] It faces assembling the fluid bearing of the drawing 4 illustration, and a shaft 2 is inserted in pore 
la of bearing 1, a plate 3 is fitted in from the bottom, and the periphery of a plate 3 is fixed to the 
bearing 1 lower part with adhesion or caulking. 

[0020] Next, order is explained for the approach of injecting a lubricating oil into the fluid bearing after 
an assembly, and filling it up later on using drawing 1 . 

[0021] Drawing 1 (A) is an explanatory view which supplies a lubricating oil 25 to the gap section 
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(predetermined space which should hold a lubricating oil) of bearing 1, a shaft 2, and a plate 3. Carrying 
out the splice of the dispenser 4 to a shaft 2 rotating bearing 1 like illustration at a low speed, a 
lubricating oil 25 is calmly dropped at the opening periphery which is above pore la, and is supplied to 
it. There is air in a bearing clearance at this time, and a lubricating oil 25 remains near the entry of the 
gap section of bearing, and has not fully spread round the whole predetermined space. 
[0022] Next, the assembly object which poured in the lubricating oil is stored in the sealed chamber 7 
for vacuums like drawing 1 (B), and internal air is decompressed to 0.01-0.001Pa with a vacuum pump 
6. Air which remained in bearing spare time Mabe by this is removed as air bubbles (exhaust air). 
[0023] Then, like drawing 1 (C), a throttle valve 24 is opened, air is put into the chamber 7 for vacuums, 
and an internal pressure is gradually returned to ordinary pressure. With the air which returns in a 
chamber 7, since a pressure is added from the exterior so that a lubricating oil may be pushed in more 
inside, a lubricating oil spreads to all the corners of the predetermined space (gap section, interior of 
pore la) which should hold a lubricating oil as a fluid bearing, and press restoration is made. The air 
bubbles which remain in the interior of the lubricating oil after restoration become 1% or less. 
Moreover, if temperature is held at 60 degrees C - 100 degrees C at this time, the amount of air bubbles 
will decrease further. 

y [0024] Next, the lubricating oil of the amount of surpluses which filled the gap section which is 
; predetermined space like drawing 1 (D), and overflowed is carried out reduced pressure suction 10 with 
the tubing 14 of resins, such as a metal or vinyl, such as brass or copper. The attracted lubricating oil for 
a surplus collects on the lubrication oil sump 18. The amount of the air bubbles which remain inside a 
lubricating oil by the above approach is localized, and it does not leak to all in predetermined space 
required as a fluid bearing, and is filled up with a lubricating oil, and the assembly object of a fluid 
if bearing from which the lubricating oil for a surplus was removed is completed. 

[0025] Drawing 2 is the sectional view of the fluid bearing assembly object of a configuration of having 
made the lubricating oil of the amount of surpluses easy to remove while making impregnation it is 
efficient and possible, without establishing a crevice 1 1 in the perimeter of pore la opening which is the 
part which carries out lubricating oil supply as other desirable configurations of this example, and 
flowing out more lubricating oils. 

[0026] Drawing 3 is an explanatory view in the condition of pouring the lubricating oil into the gap 
section, constituting as a liquid bearing 60 which established the oil repellent agent spreading field 
which carried out the oil repellent agent 20 with ** in the perimeter of pore la opening as other 
examples of this invention, and making it rotate rather than the real use rotational frequency of a spindle 
motor at a low speed. 
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